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(54) PROTECTIVE ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve reliability in operation as a 
protective element and stability in production in a protective 
element, having a heating element and a low- melting point metallic 
body on a substrate and in which the low-melting point metallic 
body is melted by generation of heat of the heat generating body to 
flow in onto electrodes, thereby the low-melting point metallic body 
to be fused. 

SOLUTION: The protective element 1p has a heating element 3 and 
a low- melting point metallic body 5 on a substrate, and the low- 
melting point metallic body 5 is melted by generation of heat of the 
heating element 3 to flow in onto the electrodes 7a, 7b, 7c, thereby 
the low-melting point metallic body 5 to be fused. Relation (1) is 
satisfied. Or if a distance of the electrodes themselves adjoining 
via the low-melting point metallic body 5, of the electrodes 7a, 7b, 
7c, in which the melted low-melting point metal body 5 flows, is 
defined as the distance between the electrodes, relation (2) is 
satisfied. (1) [sectional area of low-melting point metallic body]/ 
[effective sectional area of fusing electrode]<0.15 and (2) 2.5< 
[distance between electrodes]/[sectional area of low- melting point 
metallic body]<30. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the protection component which this low-melt point point metal body melts by having a heating 
element and a low-melt point point metal body on a substrate, and a low-melt point point metal body's fusing by 
generation of heat of a heating element, and flowing in on an electrode It is the cross section of this low-melt 
point point metal body in a field perpendicular to the direction of the current which flows a low-melt point point 
metal body in the cross section of a low-melt point point metal body. About each electrode with which the low- 
melt point point metal body which considered as the average of the direction of a current, and fused the fusing 
effective electrode surface product flows in It is a degree type (1) about at least one electrode with which the 
fused low-melt point point metal body flows in when considering as the surface area of the electrode which the 
low-melt point point metal body of a melting condition can wet in 1 minute after a low-melt point point metal 
body fuses completely and starts a flow. 

[The cross section of a low-melt point point metal body] / [fusing effective electrode surface product] <=0.15 
(1) 

The protection component characterized by carrying out ** satisfactory. 

[Claim 2] In the protection component which this low-melt point point metal body melts by having a heating 
element and a low-melt point point metal body on a substrate, and a low-melt point point metal body's fusing by 
generation of heat of a heating element, and flowing in on an electrode It is the cross section of this low-melt 
point point metal body in a field perpendicular to the direction of the current which flows a low-melt point point 
metal body in the cross section of a low-melt point point metal body. When distance of the electrodes which 
adjoin each other through a low-melt point point metal body among the electrodes with which it considers as 
the average of the direction of a current, and the fused low-melt point point metal body flows in is made into 
inter-electrode distance, it is a degree type (2). 

2.5 <= [an inter-electrode distance] / [cross section of low-melt point point metal body] <=30 (2) 
The protection component characterized by carrying out ** satisfactory. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] A heating element generates heat at the time of abnormalities, and this invention relates 

to the protection component which a low-melt point point metal body melts. 

[0002] 

[Description of the Prior Art] As a protection component which can be used in order to prevent not only an 
overcurrent but an overvoltage, the protection component which carried out the laminating of a heating element 
and the low-melt point point metal body on the substrate is known (JP,2790433,B, JP,8-161990,A, etc.). With 
this type of protection component, energization is made by the heating element at the time of abnormalities, 
when a heating element generates heat, a low-melt point point metal fuses and the fused low-melt point point 
metal body melts by wetting the electrode surface in which this low-melt point point metal body is laid. 
[0003] Drawing 1 is the circuit diagram of an example of an overvoltage arrester which used such protection 
component lp, and drawing 2 is the top view (this drawing (a)) and sectional view (this drawing (b)) of this 
protection component lp. 

[0004] This protection component lp has the structure where the laminating of the heating element 3 formed of 
spreading of resistive paste etc. on a substrate 2, an insulating layer 4, and the low-melt point point metal body 
5 which consists of a fuse ingredient was carried out. Among drawing, 6a and 6b are the electrodes for heating 
elements, among these electrode 6b connects with electrode (bipolar electrode) 7c of the center section of the 
low-melt point point metal body 5, and the low-melt point point metal body 5 is classified into two parts 5a and 
5b across the connection part. 7a and 7b are the electrodes for low melting point metal bodies. Moreover, in 
order for 8 to consist of solid flux etc. and to prevent scaling of the low-melt point point metal body 5, it is the 
inside closure section which is closing the low-melt point point metal body 5, and it is the outside closure 
section which prevents that 9 consists of an ingredient which has high-melting or high softening temperature 
rather than the low-melt point point metal body 5, and melt flows out out of a protection component at the time 
of fusing of the low-melt point point metal body 5. 

[0005] This protection component lp In the used overvoltage arrester of drawing 1 , the electrode terminal of 
apparatus to be protected, such as a lithium ion battery, is connected to terminals Al and A2, and the electrode 
terminal of equipments, such as a battery charger used for a terminal Bl and B-2 to an apparatus to be 
protected, connecting, is connected to them. If according to this overvoltage arrester charge of a lithium ion 
battery advances and the overvoltage more than breakdown voltage is impressed to zener diode D, base current 
ib flows rapidly and it is big collector current ic by that cause. It flows to a heating element 3 and a heating 
element 3 generates heat. This heat transmits to the low-melt point point metal body 5 on a heating element 3, 
and two parts 5a and 5b of the low-melt point point metal body 5 melt, respectively. Thereby, they are terminals 
Al and A2. It is prevented that an overvoltage is impressed and the energization to a heating element 3 is also 
intercepted by coincidence. 

[0006] Although there is also a mode which arranges superficially a low-melt point point metal body and a 
heating element on a substrate on a heating element, without carrying out the laminating of the low-melt point 
point metal body, and is connected as a connection mode of the low-melt point point metal body of this type of 
protection component, and a heating element as indicated by JP,10-1 16549,A and JP, 10-1 16550, A, the 
effectiveness that the energization to a heating element is intercepted by fusing and coincidence of a low-melt 
point point metal body is the same. 
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[0007] Drawing 3 is the top view (this drawing (a)) and sectional view (this drawing (b), (c)) of protection 
component lq where the low-melt point point metal body 5 melts, and the energization to a heating element 3 
was intercepted by coincidence like protection component lp of drawing 1 when a heating element 4 generated 
heat by energization (refer to Japanese-Patent- Application-No. No. 110163 [ 11 to ] specification), this 
protection component lq — a substrate 2 top — a low-melt point point metal — the body and its function — 
Electrodes 7a, 7b, and 7c are formed, and the low-melt point point metal body 5 (5a, 5b) is formed so that these 
electrodes 7a, 7b, and 7c may be started. Moreover, the heating element 3 is formed in the inferior surface of 
tongue of electrode 7c through the insulating layer 4. Energization heating of the heating element 3 is carried 
out between Wiring 6x and 6y and electrode 6b for heating elements which were drawn from electrode 6for 
heating elements a. Electrode 6b for heating elements has connected with electrode 7c for low-melt point point 
metal bodies. Therefore, electrode 7a, low-melt point point metal body 5a between 7c, electrode 7b, and low- 
melt point point metal body 5b between 7c melt, respectively, and the energization to an apparatus to be 
protected is intercepted by generation of heat of a heating element 3, and the energization to a heating element 3 
is also intercepted. 
[0008] 

[Problem(s) to be Solved by the Invention] by the way — even if the low-melt point point metal body 5 will be 
in a melting condition with the conventional protection components lp and lq mentioned above at the time of 
generation of heat of a heating element 3 - a low-melt point point metal — the body and its function — when the 
area of Electrodes 7a, 7b, and 7c was too narrow, the fused low-melt point point electrode object 5 fully flowed 
to these electrodes, and did not load them, but there was a problem that the low-melt point point metal body 5 
did not melt. 

[0009] moreover, a low-melt point point metal — the body and its function — also when the distance (inter- 
electrode distance) of the electrodes which adjoin each other through the low-melt point point metal body 5 
among Electrodes 7a, 7b, and 7c was too narrow, there was a problem that fusing was not carried out even if a 
low-melt point point metal body will be in a melting condition at the time of generation of heat of a heating 
element 3. Even when inter-electrode distance was too large on the contrary, the low-melt point point metal 
body 5 became thin locally, and resistance was not fixed and the same resistance was shown with the heat at the 
time of connecting the low-melt point point metal body 5 on a substrate 2, there were problems, like pulse 
current-proof nature is inferior. When inter-electrode distance became still larger, and connecting the low-melt 
point point metal body 5 by thermocompression bonding etc. on a substrate, there was also a problem that the 
low-melt point point metal body 5 melted. 

[0010] In the protection component which this low-melt point point metal body melts by this invention's having 
a heating element and a low-melt point point metal body on a substrate, and a low-melt point point metal body's 
fusing it by generation of heat of a heating element to such a problem, and flowing in on an electrode It aims at 
raising the production stability and dependability of a protection component by optimizing the area and inter- 
electrode distance of an electrode used as the point at which the low-melt point point metal body of a melting 
condition flows in at the time of generation of heat of a heating element. 
[0011] 

[Means for Solving the Problem] In the protection component which this low-melt point point metal body melts 
by this invention's having a heating element and a low-melt point point metal body on a substrate, and a low- 
melt point point metal body's fusing it by generation of heat of a heating element, and flowing in on an 
electrode in order to attain the above-mentioned purpose It is the cross section of this low-melt point point 
metal body in a field perpendicular to the direction of the current which flows a low-melt point point metal 
body in the cross section of a low-melt point point metal body. About each electrode with which the low-melt 
point point metal body which considered as the average of the direction of a current, and fused the fusing 
effective electrode surface product flows in It is a degree type (1) about at least one electrode with which the 
fused low-melt point point metal body flows in when considering as the surface area of the electrode which the 
low-melt point point metal body of a melting condition can wet in 1 minute after a low-melt point point metal 
body fuses completely and starts a flow. 

[The cross section of a low-melt point point metal body] / [fusing effective electrode surface product] <=0.15 
(1) 

The protection component characterized by carrying out ** satisfactory is offered. 
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[0012] Moreover, this invention has a heating element and a low-melt point point metal body on a substrate, 
and a low-melt point point metal body fuses it by generation of heat of a heating element, and it is set for the 
protection component which this low-melt point point metal body melts by flowing in on an electrode. It is the 
cross section of this low-melt point point metal body in a field perpendicular to the direction of the current 
which flows a low-melt point point metal body in the cross section of a low-melt point point metal body. When 
distance of the electrodes which adjoin each other through a low-melt point point metal body among the 
electrodes with which it considers as the average of the direction of a current, and the fused low-melt point 
point metal body flows in is made into inter-electrode distance, it is a degree type (2). 
2.5 <= [an inter-electrode distance] / [cross section of low-melt point point metal body] <=30 (2) 
The protection component characterized by carrying out ** satisfactory is offered. 

[0013] Here, although the cross section of this low-melt point point metal body in a field perpendicular to the 
direction of the current which flows a low-melt point point metal body as mentioned above is said, in the case 
this cross section is not fixed about the direction of the current which flows a low-melt point point metal body, 
the value acquired by averaging the cross section about the direction of that current is called cross section of a 
low-melt point point metal body. 

[0014] Although the low-melt point point metal body which changed into the melting condition completely and 
started a flow says the surface area of the electrode which can be wet in 1 minute after flow initiation, when a 
fusing effective electrode surface product has two or more electrodes which the low-melt point point metal body 
of a melting condition can wet, a formula (1) is made to satisfy about the at least one electrode. 
[0015] Moreover, as compared with the area which the low-melt point point metal body of a melting condition 
can wet [ the total surface area of an electrode ] in [ flow initiation ] 1 minute, although a fusing effective 
electrode surface product is equal to the total surface area of the electrode with which the fused low-melt point 
point metal body usually flows in, in being large, a part of total surface area of an electrode turns into a fusing 
effective electrode surface product. 

[0016] Since the protection component of this invention is formed so that an above-mentioned formula (1) or an 
above-mentioned formula (2) may be satisfied, at the time of generation of heat of a heating element, a low-melt 
point point metal body melts it promptly, and it becomes that whose dependability as a protection component 
improved. Moreover, it becomes that whose production stability also improved. 
[0017] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail, referring to a drawing. In 
addition, the same sign expresses the same or equivalent component among each drawing. 
[0018] It has a heating element and a low-melt point point metal body on a substrate, a low-melt point point 
metal body fuses by generation of heat of a heating element, it sets for the protection component which this 
low-melt point point metal body melts by flowing in on an electrode, and the protection component of this 
invention is [the cross section of a low-melt point point metal body] / [fusing effective electrode surface 
product] <=0. 15. (1) 

Whether the cross section of a low-melt point point metal body and the surface area of the electrode with which 
the fused low-melt point point metal body flows in are suitably set up so that ** satisfactory may be carried out, 
and a degree type (2) 

2.5 <= [an inter-electrode distance] / [cross section of low-melt point point metal body] <=30 (2) 
Mutual spacing of an electrode and the cross section of a low-melt point point metal body into which the fused 
low-melt point point metal body flows are suitably set up so that it may ****** Preferably, mutual spacing of 
the electrode with which the cross section of a low-melt point point metal body, the surface area of the electrode 
with which the fused low-melt point point metal body flows in, and the fused low-melt point point metal body 
flow in is suitably set up so that the both sides of a formula (1) and a formula (2) may be filled. 
[0019] In protection component lp shown in drawing 2 , as the cross section of a low-melt point point metal 
body, the cross section of the cross section of the direction of y-y of the low-melt point point metal body 5 is 
more specifically set up so that an above-mentioned formula (1) and a formula (2) may be filled. Moreover, 
electrode 7for low-melt point point metal bodies a into which the fused low-melt point point metal body 5 will 
flow as a fusing effective electrode surface product, It sets up so that an above-mentioned formula may be filled 
about at least one electrode of 7b and 7c, and as an inter-electrode distance, the distance d2 between the 
distance dl between electrode 7for low-melt point point metal bodies a and 7c and electrode 7for low-melt 
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point point metal bodies b, and 7c is set up similarly. 

[0020] Moreover, in protection component lq shown in drawing 3 , as the cross section of the low -melt point 
point metal body 5, the cross section of the cross section of the direction of y-y of the low-melt point point 
metal body 5 is set up so that an above-mentioned formula (1) and a formula (2) may be filled. Electrode 7for 
low-melt point point metal bodies a into which the fused low-melt point point metal body 5 will flow as a 
fusing effective electrode surface product, The surface area of at least one electrode of 7b and 7c is set up so 
that an above-mentioned formula may be filled, and as an inter-electrode distance, the distance d2 between the 
distance dl between electrode 7for low -melt point point metal bodies a and 7c and electrode 7for low-melt 
point point metal bodies b, and 7c is set up similarly. 

[0021] Since fusing can be certainly produced by this when the low-melt point point metal body 5 fuses, the 
dependability of operation as a protection component can be raised. Moreover, a low-melt point point metal 
body being thinly formed locally at the time of manufacture of a protection component, or melting can be lost, 
and the production stability of a protection component can be raised. 

[0022] As long as, as for the protection component of this invention, an above-mentioned formula (1) or an 
above-mentioned formula (2) is filled, there is especially no limit about each components, such as a low-melt 
point point metal body, an electrode, a heating element, and a substrate, or arrangement. For example, as a 
formation ingredient of the low -melt point point metal body 5, the various low-melt point point metal bodies 
currently conventionally used as a fuse ingredient can be used, for example, the alloy of a publication can be 
used for Table 1 of the paragraph [0019] of JP,8-161990,A. Moreover, even when the thin film integrated 
circuit of the configuration of a low-melt point point metal body is also cylindrical, it is good. 
[0023] the electrode with which the fused low-melt point point metal body 5 will flow in, for example, the low- 
melt point point metal in protection component lp of drawing 2 , - the body and its function — Electrodes 7a, 
7b, and 7c and the low-melt point point metal in protection component lq of drawing 3 — the body and its 
function — there is especially no limit also about the component of Electrodes 7a, 7b, and 7c, and the low-melt 
point point metal body 5 of a melting condition and a wettability good thing can be used preferably. For 
example, metal simple substances, such as copper, and a front face shall be formed from Ag-Pt, Au, Ag-Pd, etc. 
[0024] Moreover, a heating element 3 applies the resistive paste which consists of organic system binders, such 
as inorganic system binders, such as electrical conducting materials, such as ruthenium oxide and carbon black, 
and water glass, or thermosetting resin, and can form it by calcinating if needed. Moreover, thin films, such as 
ruthenium oxide and carbon black, may be formed by printing, plating, vacuum evaporationo, and the spatter, 
and you may form by pasting of these films, a laminating, etc. 

[0025] Although there is especially no limit and plastic film, a glass epoxy group plate, a ceramic substrate, a 
metal substrate, etc. can be used as a substrate 2, it is desirable to use an inorganic system substrate. 
[0026] An insulating layer 4 can use the inorganic system ingredient with which a heating element 3 and the 
low-melt point point metal body 5 are insulated and which is a layer, for example, uses various organic system 
resin, such as an epoxy system, acrylic, and a polyester system, or Si02 as a principal component. Moreover, 
when forming an insulating layer 4 from organic system resin, thermally conductive inorganic high system 
powder may be made to contain so that the heat at the time of generation of heat of a heating element 3 may 
conduct to the low-melt point point metal body 5 efficiently. 

[0027] As mentioned above, although the protection component of this invention was explained to the detail, 
referring to a drawing, this invention can take further various modes. For example, the number of low-melt 
point point metal bodies and the number of the electrodes with which the fused low-melt point point metal body 
will flow in may be increased if needed. Moreover, although the insulating layer 4 is formed on the heating 
element 3 with the illustrated protection components lp and lq, this insulating layer 4 may be omitted 
(Japanese-Patent- Application-No. No. 94385 [ 11 to ] specification). Moreover, a heating element 3 and the 
low -melt point point metal body 5 may be superficially arranged on a substrate 2 as indicated by JP,10- 
116549,A and JP,10-116550,A. 

[0028] On the low-melt point point metal body 5, the inside closure section which consists of solid flux etc. in 
order to prevent the scaling can be prepared, and the outside closure section and the cap which prevent that melt 
flows out out of a component at the time of fusing of the low-melt point point metal body 5 can be prepared in 
the outside. 
[0029] 
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[Example] Hereafter, this invention is concretely explained based on an example. 

[0030] Protection component lq of examples 1-8, the example 1 of a comparison - 8 drawing 3 was produced as 
follows, as a substrate 2 - an alumina substrate (size 3mmx5mm) - preparing — this — a low-melt point point 
metal — the body and its function — in order to form Electrodes 7a and 7b and the electrodes 6a and 6b for 
heating elements, Ag paste (the Du Pont make, QS174) was printed, and it calcinated for 30 minutes at 870 
degrees C. Next, in order to form a heating element 3, ruthenium oxide system resistive paste (the Du Pont 
make, DP 1900) was printed, and it calcinated for 30 minutes at 870 degrees C (10 micrometers in thickness, 
magnitude 0.1mmx2.0mm). Next, on the heating element 3, the silica system insulation paste (the Du Pont 
make, AP5346) was printed, it calcinated for 30 minutes at 500 degrees C, and the insulating layer 4 was 
formed, an insulating-layer 4 top — a low-melt point point metal — the body and its function — the low-melt 
point point metal above-mentioned [ electrode 7c ] — the body and its function — it formed like Electrodes 7a 
and 7b. The solder paste (Sn:Pb=90:10) was applied on the electrodes 7a and 7b for low-melt point point metal 
bodies, and 7c, and thermocompression bonding of the solder foil (Sn:Sb=5:95) (width-of-face Wl=lmm, die- 
length Ll=4.2mm) was carried out as a low-melt point point metal body 5 on it. 

[0031] In this case, by changing the width of face W2, the die length L2, and area of electrode 7c for low-melt 

point point metal bodies, as shown in Table 1, and changing the thickness Dl of a solder foil, the cross section 

of the cross section of the direction of y-y of a solder foil was changed, as shown in Table 1. 

[0032] In this way, carry out 4W (power value) impression at the heating element 3 of the protection component 

of each acquired example and the example of a comparison, and the heating element 3 was made to generate 

heat (4W actuation), and when a solder foil (low-melt point point metal body 5) was melted, the time amount 

required by solder foil fusing from 4W impression initiation was measured. In this 4W actuation, the thing 

which melted what was melted within 20 seconds exceeding O.K. and 20 seconds, or the thing which is not 

melted was set to NG. A result is shown in Table 1. 

[0033] 

[Table 1] 

An electrode A solder foil [Solder foil cross section] Judgment L2 (mm) W2 (mm) Area (mm2) Cross section 
(mm2) / [an electrode surface product] Example 1 0.3 1.5 0.45 0.02 0.044 O.K. example 2 0.4 1.5 0.60 0.06 
0.100 O.K. example 3 0.5 1.5 0.75 0.06 0.080 O.K. example 4 0.7 1.5 1.05 0.15 0.143 O.K. example 5 0.9 1.8 
1.62 0.20 0.123 O.K. example 6 1.4 1.8 2.52 0.30 0.119 O.K. example 7 1.4 2.0 2.80 0.30 0.107 -example 8 1.6 
2.0 3.20 0.40 0.125 Example of-comparison 1 0.3 1.5 0.450.08 0.178 Example 2 of NG comparison 0.4 1.5 
0.600.10 0.167 Example 3 of NG comparison 0.5 1.5 0.75 0.15 0.200 Example 4 of NG comparison 0.7 1.5 
1.05 0.18 0.171 Example 5 of NG comparison 0.9 1.8 1.62 0.30 0.185 Example 6 of NG comparison 1.4 1.8 
2.52 0.40 0.159 Example 7 of NG comparison 1.4 2.0 2.80 0.500.179 Example 8 of NG comparison 1.6 2.0 
3.200.50 0.156 NG [0034] Although [solder foil cross-section]/[an electrode surface product] stabilizes for it 
and melts the protection component of the examples 1-8 which are 0.15 or less from Table 1 at the time of 4W 
actuation, it turns out that [solder foil cross-section]/[an electrode surface product] does not melt the protection 
component of the examples 1-8 of a comparison exceeding 0.15 at the time of 4W actuation, but lacks in the 
dependability as a protection component. 

[0035] According to examples 9-14 and nine to example of comparison 14 example 1, protection component lq 
of drawing 3 was manufactured. In this case, as an alumina substrate, size 3mmx5mm-3mmx9mm was used. 
Width of face Wl of a solder foil was set to 1mm, and made the die length LI the die length which added 
0.5mm to the distance between electrode 7for low-melt point point metal bodies a, and 7b. All of the size of the 
electrodes 7a, 7b, and 7c for low-melt point point metal bodies were set to L2=lmm and W2=2mm. a low-melt 
point point metal — the body and its function — the inter-electrode distance dl between electrode 7a and 7c, and 
a low-melt point point metal — the body and its function — the inter-electrode distance d2 between electrode 7b 
and 7c presupposed that it is the same, and as shown in Table 2, it changed the inter-electrode distance dl (or 
d2). 

[0036] In this way, visual observation of the protection component of each acquired example and the example 
of a comparison was carried out, and the case where the thin part from which the cross section turns into 75% or 
less of the early cross section in a solder foil (low-melt point point metal body 5) locally was observed was set 
to NG. Furthermore, 4W actuation which 4W (power value) impression is carried out [ actuation ] at a heating 
element 3, and makes a heating element 3 generate heat about what was not set to NG was performed, and the 
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time amount required by solder foil fusing from 4W impression initiation was measured. In this 4W actuation, 
the thing which melted what was melted within 20 seconds exceeding O.K. and 20 seconds, or the thing which 
is not melted was set to NG. A result is shown in Table 2. 
[0037] 
[Table 2] 

A solder foil Inter-electrode distance [Inter-electrode distance] A judgment The cross section (mm2) (mm) / 
[the solder foil cross section] (mm-1) Example 9 0.02 0.6 30.0 O.K. example 10 0.04 0.6 15.0 O.K. example 11 
0.06 1.0 16.7 The O.K. example 120.15 0.4 2.7 O.K. example 13 0.20 0.6 3.0 O.K. example 14 0.50 1.53.0 
Example 9 of O.K. comparison 0.02 1.0 50.0 Example 10 of NG*1 comparison 0.041.5 37.5 Example 11 of 
NG*2 comparison 0.06 2.033.3 Example 12 of NG*2 comparison 0.15 0.2 1.3 Example 13 of NG*3 
comparison 0.200.42.0 Example 14 of NG*3 comparison 0.50 1.0 2.0 NG*4 *1: At the time of solder foil 
sticking by pressure, a solder foil does not melt, even if the cross section of a fusing *2:solder foil passes for 60 
seconds locally after about 75% of thin *3:4W actuation initiation with partial of the initial cross section, but it 
is fusing [0038] in 40 seconds after *4:4W actuation initiation. Although a solder foil melts certainly also at the 
time of 4W actuation, without forming a thin part in a solder foil from Table 2 locally [ the protection 
component of the examples 9-14 which have [inter-electrode distance]/[the solder foil cross section] in the 
range of 2.5-30 ] at the time of manufacture of a protection component [Inter-electrode distance] It turns out 
that / [the solder foil cross section] does not melt certainly, but is inferior to the dependability as a protection 
component in a protection component in less than 2.5 examples 12-14 of a comparison at the time of 4W 
actuation. Moreover, it turns out that a solder foil melts the protection component of the examples 9-1 1 of a 
comparison for which [inter-electrode distance]/[the solder foil cross section] exceeds 30 at the time of 
manufacture of a protection component, or a local thin part is formed in a solder foil, and it is inferior to 
productivity stability. 
[0039] 

[Effect of the Invention] Since the protection component of this invention is formed so that the ratio of the cross 
section of a low-melt point point metal body and a fusing effective electrode surface product or the ratio of 
inter-electrode distance and the cross section of a low-melt point point metal body may serve as predetermined 
range, its dependability of operation improves as a protection component, and its production stability improves. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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(54) PROTECTIVE ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve reliability in operation as a 
protective element and stability in production in a protective element, 
having a heating element and a low- melting point metallic body on a 
substrate and in which the low-melting point metallic body is melted 
by generation of heat of the heat generating body to flow in onto 
electrodes, thereby the low-melting point metallic body to be fused. 
SOLUTION: The protective element 1p has a heating element 3 and a 
low- melting point metallic body 5 on a substrate, and the low-melting ^ v 
point metallic body 5 is melted by generation of heat of the heating 
element 3 to flow in onto the electrodes 7a, 7b, 7c, thereby the low- 
melting point metallic body 5 to be fused. Relation (1) is satisfied. Or 
if a distance of the electrodes themselves adjoining via the low- 
melting point metallic body 5, of the electrodes 7a, 7b, 7c, in which 
the melted low-melting point metal body 5 flows, is defined as the 
distance between the electrodes, relation (2) is satisfied. (1) 
[sectional area of low-melting point metallic body]/[effective 
sectional area of fusing electrode]<0.15 and (2) 2.5<[distance 
between electrodes]/[sectional area of low- melting point metallic 
body]<30. 
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«] A<2. 5*»C73it^l1 2-1 4-C?l*4WHl^^lC 
®«] A<3 O£iS;L-51fc&0il9~ i icoft&sm*. « 

[0039] 

ffiBi£&Jgtt<7)Rffi« <!: <Dit A<fi&3£0>IEffl t <p -6 J: 5 1= 

[01] 




[01] fitttflreovBB (1^0 (a) ) &tf»r®0 
(eiei (b) ) 

[0 2] &mm*<r>\Bi&mT'$>z><, 

[0 3] . ffiffi^<7>¥®0. (P0 (a) ) RU!Bf®0 
(1^0 (b) „ (c) ) "Cfc-So 
[#-^<Di»IB] 
1 p. 1 q-SUSi^ 

2- »«u 

3— &8fci*\ 
4 •••Sfe^lW. 

6 a, 6 b-S6J»{*fflma. 
7a. 7 b, 7 c-teB&jii&KttJBWi 
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3 7 c (6 b) 
( x - x WrffiE) 
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